The mental health of Canadian university students is fairly well researched, but there is relatively little evidence concerning the mental health of Canadian university student-athletes. Recent research in the United States and Canada has suggested that mental health (e.g., anxiety and depression) differs between student-athletes and student non-athletes. However, the results are ambivalent as to whether student-athletes experience more or less psychological distress than their non-athlete peers. To address this gap, the purpose of the current study was to measure the levels of psychological distress in a national sample of 284 university student-athletes. Each athlete completed the Kessler Psychological Distress Scale (K6; Kessler et al., 2002 ) via a secure online platform. The average score on the K6 for student-athletes was 8.2 out of 24; 19.8% of the sample surpassed the cut-off for assessing the prevalence of severe mental illness. A regression analysis found that gender, starting status, and scholarship status significantly predicted levels of psychological distress. Females, non-starters, and student-athletes without a scholarship were associated with increases in K6 scores.
Introduction
Research into the mental health and distress of university students shows consistent, alarming findings (Hunt & Eisenberg, 2010; Stallman, 2010) . The 2009 summary by the Ontario College Health Association (OCHA) of the mental health of Canadian university and college students reported that students are more than twice as likely to report psychological distress than non-students. A Canadian survey conducted in 2016 found that 46.1% of Canadian students felt "so depressed that it was difficult to function," and 65.4% of respondents felt "overwhelming anxiety" within the last 12 months (American College Health Association, 2016) .
While research has identified that post-secondary students are at a higher risk of mental illness compared to non-students, additional factors influencing mental health have also been found. One of the most widely cited factors in both the general population and the university setting is gender, with females consistently displaying higher prevalence of depression, anxiety, and psychological distress as compared to males (Eisenberg, Golberstein, & Gollust, 2007; Hunt & Eisenberg, 2010; Mori, 2000; Stallman, 2010) . A survey of 1,000 Canadian students found a significant gender difference on a global measure of mental health, with females scoring significantly higher than males on each of the 12 composite items (e.g., constantly under strain, been unhappy or depressed, lost sleep over worry). In addition to impacting the prevalence of mental health disorders, gender has also been shown to effect age of onset, frequency of symptoms, ability to adjust, and overall outcome (World Health Organization, 2018) . Immigration status (Mori, 2000) , grade point average, year of study (Stallman, 2010) , and academic involvement (Adlaf, Gliksman, Demers, & Newton-Taylor, 2001 ) have also been found to be related to university students' mental health.
Literature Review
The mental health of university students is a significant social concern, and specific subgroups within this population warrant individual attention. One of these subpopulations is student-athletes, a significant and highly visible population, who preliminary research suggests may experience different levels of mental health compared to student non-athletes. Student-athletes are a unique group of students, representing over 12,000 registered athletes (USports, 2017) , and many others participating at regional levels (e.g., Ontario University Athletics or Atlantic University Sport). Because of their dual-role situation, student-athletes have a significantly different university experience than their nonathlete counterparts, including different stressors and resources that may affect rates of mental health disorders (Davoren & Hwang, 2014; Miller & Hoffman, 2009; Wolanin, Hong, Marks, Panchoo, & Gross, 2016) . Noted stressors of student-athletes identified in an American study included academic anxiety, demanding or negative coaching behaviours, injury risk, and sleep quality (Davoren & Hwang, 2014) . Despite these identified stressors, results from this same study found that student-athlete status was a significant negative predictor for anxiety and depression. These results were consistent across genders with both male and female athletes reporting lower prevalence of anxiety and depression as compared to their same-sex, non-athlete peers (Davoren & Hwang, 2014) . These results could be explained by evidence from Kimball and Freysinger (2003) , that sport itself may act as a buffer against stress and that student-athletes have access to coaching and training staff who they perceive as potential resources for their mental health (Lopez & Levy, 2013; Moulton, Molstad, & Turner, 1997) . Although the above statistics on student-athlete mental health are encouraging, these results were collected from American varsity athletes, and there are substantial differences between the Canadian and American collegiate sporting systems that cannot be ignored.
In Canada, the potential differences between students in general and student-athletes with respect to mental health are significantly under-researched. For example, student-athletes in Canadian universities typically play in front of much smaller crowds than their American counterparts, their competitions are rarely televised, and media attention is less prevalent in the Canadian than the American system (Miller & Kerr, 2002) . While American student-athletes may receive "full scholarships" that cover tuition, fees, and living expenses (National Collegiate Athletic Association [NCAA], n.d.), athletic scholarships in Canada tend to be much smaller. For example, Ontario University Athletics (n.d.) limits athletic scholarships to a maximum of $4,500 per year. In addition to these differences, disparities in the education and health care systems between the United States and Canada are substantial enough to temper any attempts to generalize the NCAA task force's conclusions to a Canadian population.
The Current Study
Recent work around student mental health has added valuable knowledge regarding the prevalence of depression, anxiety, and psychological distress. However, very few Canadian studies have focused on the mental health of varsity athletes. Due to the differences between Canadian and American school systems and athletic associations, it is impossible to generalize information from the United States to a Canadian population. This study was designed to address this gap in the literature by assessing the levels of psychological distress experienced by a broad and heterogeneous sample of Canadian university student-athletes. Given the current state of the field, this study was considered exploratory and no specific hypotheses were put forward.
Methods

Participants
The 284 participants represented all years of study (first to fifth) and played over 10 sports. Participants were both male and female, ranging in age from 17 to 30 years (M = 20.33, SD = 1.95); the majority were Caucasian (98.6%). Respondents were from eight of 10 Canadian provinces with Alberta (n = 105) and Ontario (n = 114) being most represented. With respect to injury status/history, 19.1% reported being currently injured, and while only 1% reported being currently concussed, 47.2% reported having been diagnosed with at least one concussion. Table 1 summarizes the relevant demographic information from the sample. 
Procedures
Participants were solicited to participate in the study through the social media platforms of campus student-athlete mental health chapters. Instructions directed studentathletes to an online survey package that included a demographic questionnaire and the psychological distress questionnaire. The online survey included a statement that a completed survey would be interpreted as informed consent. In total, 284 varsity student-athletes completed the study. Unfortunately, due to the nature of recruitment and the inability to assume that all student-athletes follow the social media platform, it was not possible to determine the total number of student-athletes "invited" for this study. As such a rate of participation could not be calculated. However, 93% of all individuals who began the online data collection form completed it, and all those who completed the form reported being current varsity athletes. Only fully completed survey packages were used in data collection. Participants were not reimbursed in any way for participating in the study.
Measures
Participants completed a short demographic questionnaire and the Kessler Psychological Distress Scale (K6; Kessler et al., 2002) . The K6 is a brief six-item self-report measure to assess non-specific references to psychological distress. Questions ask respondents "during the past 30 days, how often did you feel" (1) nervous; (2) hopeless; (3) restless or fidgety; (4) so depressed that nothing could cheer you up; (5) that everything was an effort; and (6) worthless. Each item is measured on a 0 to 4 scale with higher scores indicating greater frequency of symptoms. The K6 score is calculated by summing the six items; therefore, the final score of the K6 can range from 0 to 24. The Cronbach's alpha for the current sample was α = .865, indicating an acceptable amount of internal consistency. The K6 has been supported in terms of criterion validity (Cairney, Veldhuizen, Wade, Kurdyak, & Streiner, 2007; Furukawa, Kessler, Slade, & Andrews, 2003; Prochaska, Sung, Max, Shi, & Ong, 2012) . Kessler et al. (2010) found that it is effective as a screen for DSM-IV diagnosis of serious mental illness. Both Cairney et al. (2007) and Furukawa et al. (2003) validated the K6 with Canadian general population samples.
Demographic variables collected included age, gender, year of study, years of experience with the current team, scholarship status (having or not having an athletic scholarship), starting status (being a starter or non-starter on their team), present injury status (currently injured or not), concussion history (ever been diagnosed with a concussion), time in season (pre-season, in season, playoffs, or off-season), and location of school relative to home (same town, same province or different province).
Analyses
The following predictor variables were included in the analysis: age, gender, starting status, scholarship status, injury status, concussion history, campus location relative to home, and time of season. Time of season could have four values: pre-season, in season, playoffs, or off-season. Data was analyzed using IBM SPSS, Version 23.0. Analyses included descriptive statistics for the K6 scores and a regression equation predicting K6 values from the above-mentioned variables. These variables were entered as blocks in the models because they were dummy coded (Field, 2017) . Therefore, the regression equation included three blocks-age, gender, starting status, scholarship status, injury status, and concussion history were entered in the first block; two dummy codes for location were entered in the second block; and three dummy codes for time of season were entered in the third block. All variables were entered simultaneously within each block. Lastly, K6 scores were compared across sports via a one-way ANOVA. This ANOVA only included sports with at least 14 participants in the study (i.e., football, rugby, volleyball, hockey, basketball, soccer, swimming, and track and field).
Results
The K6 scores are summarized and sorted by demographic characteristic in Table 2 . The average score in the current sample was 8.25 (SD = 2.83; 95% CI [7.69-8.80 ]), with females (M = 9.00, SD = 0.45) scoring higher than males (M = 7.04, SD = 0.35). Research on the K6 has suggested that a score of 13 is an optimal cut-off for assessing the prevalence of severe mental illness in a population, where "optimal" means equalizing false positives and false negatives (Kessler et al., 2002) . In the current sample, 19.8% of the student-athletes (14.7% of males, 23.4% of females) passed this threshold. The first regression model predicting K6 was significant (F (7, 276) = 5.21, p < .001), accounting for 11.7% of the variation in K6 scores. Neither of the blocks including location or time of season significantly improved the model. The only significant predictors in the first block model were gender (B = 1.80, p < .01), starting status (B = 1.56, p < .05) and scholarships status (B = 1.18, p < .05). Interpretation of the unstandardized coefficient in the regression shows that females on average scored 1.72 points higher on the K6 (out of 24) than males, while non-starters scored on average 1.57 points higher than starters, and nonscholarship student-athletes scored 1.14 points higher than scholarship student-athletes.
The ANOVA revealed that there was a significant effect of sport on psychological distress (F (7, 244) = 2.43, p < .05) in this sample. Post hoc Bonferroni t-tests revealed that the only significant difference was that hockey players' K6 scores (M = 6.13, SD = 4.48) were significantly lower than track and field participants (M = 9.51, SD = 4.29). Subsequent analyses revealed that these sports did not differ significantly by any of the demographic variables (i.e., experience, gender).
Discussion
This large-scale study explored the prevalence of psychological distress in the Canadian university sports system. The results support the conclusion that generalized psychological distress experienced by student-athletes is quite high, with approximately 20% of the sample showing scores indicative of severe mental illness. It should be noted that the K6 is not a clinical diagnostic tool.
Gender
Further examination revealed that being female was associated with relatively higher levels of psychological distress. These findings agree with the majority of the literature, which has found that female athletes show higher scores of anxiety and depression when compared to male athletes (Ichraf, Ali, Khaled, Liwa, & Ali, 2013; Junge & FeddermanDemont, 2016; Shaal et al., 2011; Wolanin et al., 2016; Wolf, Eys, & Kelinert, 2015) . When comparing scores between genders in different forms of anxiety, Ichraf et al. (2013) reported that females scored higher on cognitive anxiety scales, while males scored higher on somatic anxiety scales. Furthermore, differences between genders can be impacted by how anxiety is viewed within a sport setting. Wolf et al. (2015) reported that males tend to interpret pre-competition anxiety as more facilitative compared to females. It should be noted that the imbalance in willingness to report any psychological distress symptoms is a common issue when comparing psychological distress levels between genders. Shaal et al. (2011) expressed that the higher level of willingness in females compared to males to report symptoms related to anxiety could play a substantial role in the differences often detected between genders.
Starting Status
Athletes who self-reported as "starters" experienced significantly less psychological distress compared to those who did not. Although the factor of starting status has not generated the type of research within sport psychology that gender has, there are some interesting results with respect to state anxiety that are consistent with this finding. For example, it has been repeatedly found that starters report significantly lower levels of precompetitive state anxiety than non-starting athletes (Han et al., 2011; Woods, 2007; Wolf et al., 2015) , and that starters view state anxiety as more facilitative than non-starters (Wolf et al., 2015) . Furthermore, when comparing high-and low-ranked athletes, Han et al. (2011) found that high-ranked players had lower competitive anxiety and reacted to errors with less anxiety than lower-ranked players.
Scholarship Status
In the current sample, athletes with scholarships had significantly lower K6 scores than those without scholarships. Although there is very little research on scholarship status and mental health of student-athletes, the current results are inconsistent with research that has found that maintaining a scholarship can be a significant cause of stress and burnout in student-athletes (Almódovar, 2017; Rodriguez, 2014) , particularly for females (Judge, Bell, Theodore, Simon, & Bellar, 2012) . It should be noted that those results are based on American data, and as stated above the American and Canadian intercollegiate sport systems are substantially different, particularly with respect to revenue generation.
Sport Type
There was a significant effect of sport type on psychological distress, whereby track and field athletes reported significantly higher psychological distress than hockey players. This is consistent with the findings of Wolanin et al. (2016) , who found that female track and field athletes had the highest prevalence of depressive symptoms of all the athletes in their study. These results suggest that there may be something specific to the context of collegiate track and field that requires further investigation.
Non-Influential Factors
Interestingly, some factors previously found to share a relationship with psychological distress in university students were not influential in the current sample of student-athletes. These include year of study and distance from home. It may be that student-athletes are more accustomed to travel and being away from home due to their athletic competitions, making their time away at university less stressful. Perhaps the most interesting nonsignificant finding was the lack of effect of injuries and concussions on psychological distress. However, this may be due to a specific characteristic of the sample or data collection method. Specifically, the operational definition of concussion history used in the analysis was whether the student-athlete had ever been diagnosed with a concussion. Although we did ask if respondents currently were diagnosed with a concussion, the number of responses was too small to support any analysis (n = 3). Unfortunately, we can make no conclusive statement regarding concussions and mental health with university student-athletes.
This study did not include a comparison group of student non-athletes. However, given the prevalence of normative data on the K6 and other generalized scales of psychological distress, it is possible to imply the relative status of mental health of university studentathletes in Canada. For instance, Wade and Cairney (1997) found K6 scores for the general population of Canada to be approximately 4.0 for males and 4.5 for females, whereas the levels in the current sample were 7.06 and 9.00, respectively. Furthermore, in the current study, 20% of varsity athletes reported levels of anxiety and depression indicative of severe mental illness. Comparatively, the American College Health Association's (2016) Canadian Survey found that 9.3% of Canadian post-secondary students (96.1% of whom were not student-athletes) felt "so depressed it was difficult to function," and 13.9% felt "overwhelming anxiety" in the past 30 days. After contextualizing the current findings within this literature, it appears that the levels of psychological distress experienced by student-athletes in Canada are substantially higher than student non-athletes and the general public in the same age cohort. Psychological Distress and University Student-Athletes/ P. Sullivan, M. Blacker, & J. Murphy
Limitations
As with any study using self-reported questionnaires, this study has the potential of self-report bias affecting the participants' responses. Along those same lines, mental health issues are not an easy topic to be honest and frank about, even via an anonymous survey. Therefore, it is possible that the rates reported in this article may be somewhat inaccurate. Sample size is also a limitation that must be discussed; the current study had a sample size of 284, which may not be large enough to truly represent the entire population of Canadian student-athletes. Most importantly, with a lower sample size it is possible that the current sample was comprised of individuals whose experiences and/or attitudes relative to mental health resulted in responses that were not indicative of the population as a whole. These limitations notwithstanding, the research to date, including the current study, suggests that mental health issues in Canadian intercollegiate sport are a significant matter, and more research is clearly needed to fully understand the issue.
Conclusion
The current study revealed that the mental health of student-athletes in Canada could be a significant issue. These individuals report levels of psychological distress that appear to be significantly higher than both their non-athlete counterparts and society in general. While there are several factors that are indicative of relatively greater levels of distress, it should be noted that this appears to be a general issue in that it is relatively constant across issues like year of study and time of season. Although females, non-starters, and non-scholarship students may experience particularly high levels of anxiety and depression, Canadian student-athletes as a population display a dangerous prevalence of psychological distress.
Future research should focus on developing a more complete understanding of this issue. Specifically, longitudinal studies focusing on how psychological distress may change during the transition from high school to university, or over the course of the academic year and sport season, would be very valuable. Also, research with a clinical tool may be informative; even though the current results were based on a screening tool, the mental health of this population is definitely an issue for future applied interventions and programs. Specifically, applications designed to reduce psychological distress in studentathletes and increase awareness of mental health issues in coaching and support staff are certainly warranted.
